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Adjustment in Maintenance Energy Requirements
for Immediate Heat or Cold Stress

Heat Stress Adjustments to maintenance energy requirement for heat
stress should be based on the severity of heat stress, which can vary consid-
erably among animals depending upon acclimatization, diet, level of pro-
ductivity, and diurnal fluctuations in radiant heat load. During severe heat
stress maintenance requirements increase through the increased cost of pant-
ing and alterations in tissue metabolism because of increased tissue tempera-
tures (Qw law). The type and intensity of panting can provide an index for an
appropriate adjustment in maintenance requirements. The percentage in-
crease in oxygen consumption, and thus maintenance requirement, increases
about 7 percent while the animal is in first-phase panting, i.e., rapid shallow
panting, but 11 to 25 percent during second-phase open-mouth panting
(Hales, 1973; Hales and Findlay, 1968; Kibler and Brody, 1951). However,
with severe heat stress, appetite is usually lowered, which results in reduced
productivity and metabolic heat production.

Cold Stress Adjustments for acute cold stress apply when cattle are ex-
posed to thermal environments below their lower critical temperature (LCT).
The LCT tends to be lower in beef cattle compared with other domestic ani-
mals (Table 1), and direct cold stress is generally not a practical nutritional
problem except in areas with extremely cold winters or through the chilling
effects of moisture and wind on young stock or animals with poor resistance
to cold. The overall cold hardiness of beef cattle is a consequence of their
large size, their usually effective thermal insulation, and the relatively large
amounts of heat that arise from normal digestion and metabolic processes
(heat increments). Often more important than the immediate increase in en-
ergy requirements during a severe cold stress, such as from a winter storm or
blizzard, can be the challenge to animal survival. The severity of the chal-
lenge to survival is not only dependent upon the environmental conditions,
but also upon the animal's level of acclimatization to cold. Cold acclimatized
cattle not only have an increased metabolic rate, but also an enhanced capac-
ity to increase their rate of metabolic heat production (summit metabolism) to
prevent hypothermia when severely cold stressed, i.e., acclimatized^cattle
may therefore survive in situations where nonacclimatized cattle may suc-
cumb.

Increased heat production during cold stress requires an immediate utiliza-
tion of energy substrates from either the diet or from tissue reserves. Nutri-
tional adjustments can be estimated to maintain animal productivity. It is
then a relatively simple step to estimate the increase in maintenance energy
requirements for exposure to temperatures below the animal's lower critical
temperature (LCT). But, to calculate such adjustments it is necessary to first
establish the LCT of the animal.